Stereo views and immunogold labeling of the pellicular microtubules at the inner surface of the plasma membrane of Leishmania as revealed by fracture-flip.
We used a modification of fracture-flip to reveal the nanoanatomy of the inner surface of the plasma membrane in promastigotes of Leishmania. After freeze-fracture, lightly fixed promastigotes were coated with a stabilizing layer of carbon evaporated from an electron gun, thawed, and washed. Fractured promastigotes attached to the carbon casts by the protoplasmic (i.e., inner) halves of their plasma membranes were treated with Triton X-100, followed by exposure to low concentrations of trypsin and thorough washing. This was followed by picking up and flipping of the replicas, followed by air-drying. The actual inner surfaces of the plasma membrane were then imaged by platinum shadowing. Extended, three-dimensional, high-resolution views of the inner surface of the plasma membrane showed parallel arrays of microtubules (average spacing 47 nm) closely apposed to the inner surface. Cytochemical labeling confirmed the morphological identification of both subpellicular and flagellar microtubules, as determined by treatment with mouse monoclonal anti-alpha- or anti-beta-tubulin, followed by labeling with goat anti-mouse IgG adsorbed to colloidal gold. Removal of the microtubules revealed parallel arrays of particles (average diameter 17 nm). We hypothesize that these particles represent the cytoplasmic portion of proteins that link the microtubules to the plasma membrane.